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#3 2003/9/19 



-B-^l^t, HL^ aL«-*K!:)«HM 1 ^-7] -g-nfl S fe ^-g-ojjdl^ SL% 

S/cm 



^1 Ri 34 R 2 ^ Z}-Z}- Cl -C 4 =LW, C1-C4 ^f, C1-C4 

<M Hi-, C1-C4 ^^7l7> 1,2-ofl^^l, SL^r 1,2-AlHS. 



1 
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1020020077465 #^ «];*>: 2003/9/19 

Jl^V #^^^.^1^ aflsU-'g {Methods for producing conducting polymer 
polythiophenes} 

» -R-71 -g-nfl HL^ ^-g-^^flAi ^*Kr l^Tjl HJiAS ^e)E]^^- ^ S *> 

^JE^ al^MVfe =^<q ^71^ , 7>7l 2} , ^ ^ Jl&X}^ 1^3 ^ 

9? 7>*3 -g-O}^^- ^A)oll ^ ol- ^i^L 7^51, -B-^^, ^71 ^SLJE g Aj-Efl 

5] 7>-^^ 2^ol 7>^^Cf. ttj-^Ai, 7)^ ^ tfl^fl ^ 7flS. f-S] £-C)ofl ^-§-5]^ 

Jl**}fe ^7)^ Aj^ol ^-^tr 7]^ ^ti} JL^-7H1 Wl^fl 7>^4 ^ 

^ 7 D°1 'i^^lol, ^71^ Af-g-o^ ^7 r oJCf. ^7fl 7fl^ ^JE^ JX-g-7} ^ 

£ 5>M-^ ^.nfld] ^-g-Ajol^ ^^o] l-7>^>Cf^ ^Olcf. ttj-B^, ;*} 
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1020020077465 #^ <a]*>: 2003/9/19 

7} &%7] « ^7)Wr °l-g-*l)>H J7^-^> 7 > ^ojuf. a. 

A l ^SsRr ##*fl7 r tHJ3°1 Si^-SS. >$^Kr31 <H^^-o] l-e)3l]l- 

fl*W £<g*H 1 ^ vfl -Ml^* ^H?! 1-^(3,4-^^!^^. 

*1^S.«)7> ^<£ w>ol<g (Bayer )<H1 sl*fl 7fl^<H ^ -g-g- §-o>6fl A>-g-s]ji ^cf. S)-^(l) 
3 ^ f2t #^(3,4-<y:^^^^-Al^^.^l)^ i*\S!.® JL^2\ 3, 4 «i Jfl*H 

S^^M Jl^T.}- #-g-*l 2, 5«i fl*H t^SJ^-S-S. ^^h&-§-°] ol^^^lTfl tr°.3.*| 

#*fl>H #5r^^, -H^-7> ^2) &T£o\]Aj Mj-^sl^ ^^71 ^-1: ^1 W. 2) ^cflA-1 ; 
^*fl^ ^>-§-W. 3) PCBCprinted circuit board) 7]& EL*% ; 7l^<*| ^ £^ tfljifl 

3. ^dfc.^ #4. 4) -R-7l EL(electro-luminescence) 4«H^; iTOCindium 

tin oxide) ^^rf^hole injecting layer)°.S. ^>-§-^4. 

<4> ^7>tl #3^3! #el(3,4-^^^^-AlEliL^)sl 
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1020020077465 #3 ^^>: 2003/9/19 

*r «M 

3z 3. A) ^ #7l Jl£-7} ^^2} 27^S cfl^^cf. 

Jffl4 ^sMl* A>-g-§>^ #5H&^ ^«fl W^(1)B1 ^ ^57} O.S. 

51°! Sa^r #Bl(3,4-M«t^^-AlEli«)4i. ^StlrtKPolym. Mater. Sci. Eng. 1995, 72, 
319., Macromolecules, 1996, 29, 7629., Macromolecules , 1997, 30, 2582., Synth. Met. 
1999, 102, 967.). ^, 3L&x\ >&5MN ^ #1MHH #7 r « *H<£o} 

av-oo] ol^^^, A>-g-^ ^sMl^r «r«ol £t}. o] #^3,4-^31^^13^) 
^l^ 1 ^ d\}g.±r ^ *fl4 , 987,042S (1991), X|4, 959 ,4303: (1990) ftt\.. 

°H ^ s^aj afl^ 3,4-<£^^^13-2-^* -tfrsMl cflA] ^7]^ 

©.5. ^Vsj-A]^^ ^oflAi gaL*)-*)^ JL£7}<£ #el(3,4-^^c]^-A}Bl^^l)7> ^ 

©1 ^0.5. z\)^s)B_g_, cfl*£ ^^Hlfe 3^*1 ^-^(Polymer, 1994, 35, 1347., 

J. Electroanal. Chem. 1999, 472, 103.). #s\- :n£-7> -rM-g-ffls}- ^-g-Qji #ofl 

*1 ^«8*Kr 27H^ ^S^o] 7^5)^4. ^-71-8-nfl 3,4-^^^*1 3-2- AJ-sJ- 

*H* *r-8-*lH ^lls^ ^-^BflS. #e](3,4-^^cl^-AiE)^)7> ^^^1 

^41, ^r-g-^ ^H^r 3,4-^^cl^lEliL^, #3M|, H^Jl Tfl^-M ^ A>-g- 
*M ^-g-ofl ^Efl S o}^ + oIod] , yfol^ollAi u>o]H€- 

^(Baytron P)eHr O.S. (3, 4-^^1=^13 -2- 31 )» ^-§-*»°fl «.a>^ a]^ 

*>J1 £-7}^ ^-ife J±uLSl*l &$h}(Eur. Patent 440957, 1991., Eur. Patent 

553671, 1993., US Patent 5,792,558, 1996). °1 *)) ^>-g-^ °l£:^i*fl3. a^o] 
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9l7\}S\H.3, °1 £31^*1 # "s-n*] °}-&^ ^7)tfcL ^j^cf. , sl<£ h> 

-8-SfH MrMSl ^*|| 2,5-^3.SS.-3,4-<^l^^iq^-AlBl^L^l ©.SJfBl l-e)(3,4-^^^lc|^- 
AlElii.^l)# *fl2:*Hr a o Vl ^£ Jiul^w} ^(Polymer, 2001, 42, 7229., Polymer, 2002, 43, 
711.). °H Jl^-^>fe (dopant )7> #71 ^££7> 4^1 S.^^ 

7} ^* nflo^ vfl^ ^l^Sl^ o>^-o>^ ^ av-o-^- -g-g.^ ^o)4. ZL^u)-, 317} 

^1 bis(l,5-cyclooctadiene)-nickel(0), Ni(cod) 2 2,2'-bipyridyl^l M^#^fl# 

^-g-^fl^H, S^oleHr ^7} «V-g- 7^*) #5.^ JL£-7> 7l^-# #7fl £}£LS 

#51^ Jl^m^r ^Bfl(p-doped)^^^- ^71 7 r ^ ^ ^ i^g 

^(Sl^r n-doped) ^-fofl^ ^71 #51511- ^, o^ 0 ] ^^>cf. 

*V^- JL^-7} wV-g-ofl o]*^ S$S§Q #2l(3,4-^«lCl^AlEl^)fe. #3^17} 51#H. 

^^5[£i ^71 #£.511- ^-Tfl^Cf. JL^-7> til-g-ofl sjsj)^ -fM-g-nfl S 

#°1H afl^a €e1(3,4-M€^^lHl^) Ir-g-^ol^, ^ ^-g-on 

51^ #3l(3,4-M«^^-AlEl^Jffl)E A}-§-^ 7H^»^^| !§-<>{) 3}*lH ^-g-^ofl #£fl 

3. €^1)^-. ^rSj- Jl^-7> « 0 v^ o.s. #e)(3,4-^^^^-AlE)^.^l)^ o^re|tr -§-*fl 

cf^tr -§-*Hl -S-^ °1 Jl^-7>o) 7fl^-o. tfl^ 7fl ^. «.o>o]cf. -g. 

#^ tR*llM-g- *fl2:7> -8-°l*M. 5floli S 7>^*}<*j ^ -§--§- «-<:>> 
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#^ QA- 2003/9/19 



°fl 7>^Sfl^lnf. ji^>o] ^± S)-^-#^ -g-7>}^ f-ofl ^^tf. AVsf- 

°H, t^^l-lr^ o.^.jfEi £^§sl ji«-7]- #e]B)^^l^- 7fl 

5&*V 7fl# ^ -fM -g-nflofl «.a>^ o] _n«-7> « 0 >^^- 

«o v ^°ll 4^ ^€ Af-g-^ a> ^ Dfl7] . ^*}^ 

fe^r ^71 7>^ ^ «o^°l^. 5E*V, #&]El^^l^- ^ o>Dl= 7)]* 

.g.n]H ^a> A 1^ ^ o)- i^AS ^Tfl 7>^A1 -g-# 7 ) #^-1: 7>^*>7ll 

^-^i ^-*fl ^-°> AVoJ^^^] 7l^*Vcf. ^, igj^o} ^€ -g-^^^r 7>^AJ £-#7)# oj-g- 



^71 Al #> Rl ^ R2 - ^yj. ^ Ci _ C4 oj.^ o}ig ^ Cl -C 4 ^d^. 2f, 

C1-C4 ^l^^l Hi-, C1-C4 °^7l7> l,2-<««, 1,3- = S.««, 21^r 1,2-a] 



<10> [5|-^-Aj !] 
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#^ 2003/9/19 



^f^l4. ofll^l, 1,2-^1^^1, ZLe]Jl 1,3-1^^ ^f-°H 



#7} ^ f , Ri 4 R 2 5f^(l)3if ^^*>cf. Xfe I, Br S^r Cl°lt*. 

-§-°l ^r^r^l *1^tr -M-S 1-^, ^-oj^Al-ol ^-A><g ( o}<g<* ( ^<g, ^<^o.s ZL 

-f-^r^^l ^l:5r-a€-(BF3)ol 7}^ , a^a^o] oia> ( ^-a_v > ^a^ <gxj. f 

=L ^oJH "olXj-ol 7 >^ W>^^H, ol^-*A}o] HF> HC1> JJBj. f HIS. 3. HI 

*rM" H °}^Sr A]~g-^ ^ 014. Aj-o^ A>-§-^ A]-*} ^e.ofl nq-ej-, cj-^l 

^ 1-20 -§-H](mole ratio)S ^R-tH}. #«l7> 1 n]n>ol ^4.- ^.o.^ ^]^ 0 ] ^<^s) 



<13> [2}-*}-Al 2] 




S' 



19-9 



1020020077465 2003/9/19 

7 > ^ ^r^ofl^i A r -8-=)fe -g-nfl^ C 6 -C 20 ^ *l«<H?r 3? W^^tT-, ^sL^ $-fr W 

^r^f, 5*1^, °11 31 = , C 2 -C 20 ^ ^H^=, £^ # ^em^ ^M- 5E^r 2 

°1^M: ^>-B-«- ^£ 5^. C 6 -C 20 sl *1«H^ ^ y J-*^ ^sHr^ir^r 

^fr*?! *S3r, Hl?r, zl^ji ^^^91 M, ^f-'S, 3.^31, if-^ 

(cumene), ^1 €31(mesi tylene) , sfl^, 3.efl# fo]^ f ^-^^1 ej^^.^ a}^^ 

, tSS.lt, ^#ss.<Hl^r, ^ J^SS^m , H E | fsS oj^ i y.S.S^l^, 

, SH^fe, ^Hfr, ^Efe, ^E]-^ dM)£*|fc ^o|^ ( oflefle^j^. ^oll^Ele, EflH^l 

(dioxane), t^zl^ (diglyme) , ^^l^^l #^#(diethylene glycol), ^l^^l #e1#(EG) ^f-°H 
. C 2 -C 20 ^ #^-^1= ^^]€^^l^(dimethylsulfoxide: DMSO), zfl^ 

N,N-^^l^S#oH^(N ( N-dimethylformamide: DMF), N-^l^^HlH^H = (NMAA) , N,N-^^)€°> 
^1H6>p1 = (DMA) , N-cfl ^HS^l ^c}u) = (nmpa) , N-*1| t) fe(N-methyl pyrrol idinone : 

NMPHt}. 7}% o]^o] -g-nfl^ A>-g-s r i=- a> ^uflo) ^s-ofl 4^ ^e^tf. ^-o]^, 0.7] 

^. -H^Kr* ^r-g-m C 6 -C 20 ^ *l w <Hf ^ ^SK^fi-, <*3|a ^ DMS0) DMF, 

NMP ^ ^^r ^ -g-°fl^-7> ^W 3 } ^71a> A>-g-Al^ 1- ^ C 2 -C 20 ^l ° s v #^-7> ^W^K 
$> -a ^-rgoi]^ -H-g-*r ^>-§-^ tiV-g-^-s^ 0°C-^l^i 180 °C, £E^r A>-g-£]^ -g-Dfls] ^ 
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<i 9 > ^ *\)2,^^ ^l^o S a**HI(2)a] ^^lsq- ^nfl* -g-nflsq- 

^-^^^ tiV-g- 33*] ^Al^ «>-§--§- €^1^. #-g-£ 1*1 30 

Al^>ol iiLSH, ^nflo^ ^ ^ oJ ( tO-o. .g.-^ a7l> ^ £oll ^^l}. 7># ^ ^> 

^-S-^r 5*1 *HH 24*1 # ^Jl^cf. «]--§- ^ <gjiA}- t}^ 

^L^> 2}-^(i)^ Sj-^-DlS. ^7^ ^ <£^£. ^ 

aj^r*. ol<4 ^-ol ^2:^ #^B|^^^r 2: 3*11*1 #7} 35 S/cm °]ch 

<20> ^ofl^ .n-g-A} sj.o.^s. <g 7l -f, _g.cn on Ai 24*1 ?_V 

^1 ^71 ^-g-^ 7p^Cf £^ ^l-EL^Al ^-g-^ojcf. o)9\. £o) o}o]%\ -g.oJ}.g. ^Aj 
7]S. ^^tl- ^ ^^5L7> 479 nm°11*l <^<>l\+4. 

<21> ^12:^ ^JEAj Jl«-A> #&)E]^^]^ ^Efl <2H£ 3g-§-(g^8r «V 

^-)^Efls. *llS€ =r SJcf. ^#^Efl^ ^^l ^ <£#^1 3**H (2)^1 ^^l^f ^-71 
*I * , -^-^71^- £H =7^*1-ZL, 150 °C oj^-ol ji^oflA^ ^ 32^*1 tiV-g- 

* 3*3*M^ -B-&|7l^- $H ^Hfl^ tn-tq-ol ^A^^cf, oj<2}- £oj ^#5] 3 

7l ^^tt 10 S/cm °ltf. 

<22> ^"^^ *|-g- o]*>oflAi Aj-^s] ^^^tf. 

<23> ^ofl n}-^, A> i&nlH ^«fl ^^Tr o^oj-g- J7«-a}- aV-g-ofl oj^j- ^ 

^ ^r-g-^-S ^l^^cf. <^o]^ j7«-a> tijr-g-^- Ji-g-*} ov-g-o^ ^ ^-^^1 ^d\] <#o]£- 
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# *r 9l$r *)Qn)7\ 7}^o] ^0^4. <£o]fi- Jl^> aV-g-ofl jl« 

7}^ ^7> ojcf. ^nV, ^5)-Jl^>ti>-§-^ ^€ ^>^= #7]-^^ , 

nfl^l «h§-^ ^*>Cf. ^<^H A>-g-^ 

*fl<£ 2,5-clteEl^o.S.-¥-^ ^ 7>^tb ^o}^( thi enyl cation)^- 

^ «1 ^ €*V#^ ^§ ofl^l cfl^l t>^€ ^ f^Htf. o>Efl ti]--§-Ai lofl^ ji 

tt «>Sf ^-o] 2,5-^^S.El^.^^ A> ^nfloll iqtj)^ E]ofl^ <£o]£- ^7i^l# ^^^Cf. 



^■71 =^=j-£ ^oll^ <#o]£-*. o>5fl ^--g-A] 2 4M H]-S>}- ^-0} l^*flol 2,5-^^-S.E} 

S^^. ^ <S^r <$°1^ € H>-§-O.S. ^ 7i*H sj-tj-Al 

(D^ ^ fit £^Hr #5L^ i^-7> #E)E}^.^ol ^^^^ 



<24> [y_l-§-^ 1] 




R,0 OR 2 
H 




<26> [tiV-§-^ 2] 

R 1° OR 2 
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<28> [^Ajofl 1] 

<30> cfl7l ^>ofl a} Aj-^i ^s}^3^1 l-f-<ffl 20m 11- ^ZL, 2,5-^ oil 

3-2-^ l.Og^ BF 3 1.3m 11- $7}-5}<^ 5*] # JnuV^cf. «>-§- 120°C^1 7><1^> 

^^^l^-AlEl^.^)!- ^-SL^cK 0 .62g# °J°i^ > Ol* |EjO^ nj-S-ol^ ^71 # 

i£« ^4 35 S/cm* £53*1. 

<3i> a^s) sj-o.^ 0 ^1 j= e^^] lomiofl ^ji 24^^ JH^-^j-rf. <*)3}~i- SJ-oJ ig- 

#S](3,4-Cloll^^^-AlEl^.^l) Cll- o]lEl-^. S 4^^. Jfr ^^^Cf. Sj-o-d 

0.1g# NMP 10m H S-^SH ^-il ^-^-715. ^#51!- ^4 ^tfl £^\£ 456nm# 

<32> [^AHl 2] 

<33> 2,5-^.9.iE-3 ( 4-^^l^i^-AlBl^.^lo.^E^ #e](3,4-c1oil^^iB|^^l)^ 
<34> ^ ^71 ^ t-e^3°fl 20m 11- ^ JL , 2 ,5-^^51-3, 4-^ afl^^l 

^iL^I l.Og^ ZnCl 2 3.0g# ^7}*H ^KSrOlH 3*1# JE*!^. «}-§- U0°CV}*\ 7j-<l 
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^cfl^^^-Al^^^Dl- ^s.^cf. 0.40g# ^52 A*} , <>1» #7} 

# -Si-El- ^ 15 S/cm* <25dtf. 



<35> [^A]a}} 3 ] 

<36> « 0 V^ o. 7l _g. D fl A-j ^-ol^A]- ^nfl# A>-g-^ #3 (3 ,4-^1^1 E] ^ ) <>| *fl£E: 

<37> ^ cfl7l tf^ t^iai #^<?fl 20mm ^JL, 2,5-^ S 5.-3, 4-^4=.^ 4*- A) 

Eli^l l.0g-4 BF 3 1.5ml# ^7}<5}o} ^kg-o^ 5 a1^ JuL^cf. -8r£# 120°C^1 7>1 

A i °44*H *^-Sr ^Jl, #^ oflfMrS 3*H1 ^1^*V ^, €.5=^ ZL^A} #3(3,4- 

i=Hl-^1^13-2.3!)* ^*>^4. 0.51g-|- <25d°-^, o]i- tf^o s ^o]a) 

^ 29 S/cm* <S$3tf. 



<38> [^}aH 4] 

<39> ^-g-ojj _g. nfl ^71^ ^P}|1- A}-^ #3(3,4-t^]ig iffl B)_$.£!)^ 

<40> #5^H<i 78ml # 14 JL, 2,5-^w.S£-3,4-^^^^l^AlE]i^l 3.0g3f H 3 

P0 4 (85%) 12.6ml» |7}t}o| sl^Sl uV-g- -gr5.# 85°C^1 7><i^A] ^.oy jutiV 

u J-§- ^SLS. ^JL fSSIf 600m isf 1RH^^B# ^^AS ^2}-^ 
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€^^-5. #71 ^SLJEl- ^4 17 S/cm-i: ^^cf. 

^€ €Bl(3,4-^^^^Al^i^l) o.5g* = ^-§-ofl 10mloll 40°c<^]^ 24 

Al^V m^lc]-. 0^4^- * > ofl^-g-s. ^l^s>jl £5^H 1-^(3,4-^^1^^ 

^l^^Uffl) 0.3g^- 2&th °1$1- ^o) ojo^ jg.^- 0 ig^g. N-^m^^sls. ^.ofl 10ml 

°fl -S-^H ^-^-713. ^3E* ^ M 468nm* <2&4. 



<42> [^aHI 5] 

<43> _g. Dfl « 7] a_v Aj._g.tg. #eK3,4-^<Hl^^^-AlEl^.^l)^^-^ ^2-; 

<44> aj.-^ j^^^oil ofl^ 50m 11- ^Jl, 2,5-c1«.S.2.-3,4-^<^1^?1^-a1e)^.^1 i.0 g s\. H 3 

P0 4 (85%) 10. 6m 11- ^ ^-&°fH 31*1 H^^f. -B-e) 7)%<% -g-^^- -g-JI vO-g- 

^ofl 150°CS. 7>^*H 2.^- -§-^# AH" ^7>S. lO^RV 150°C°1H 7>«it!:4 

. -frB] 71^; ^ofl <£6\# uVnj-g. ofl E]-^ ^ £2:*H #3E^ f-e](3,4-cH 

^^l^AlEl^^l)!- ^s. ^Efls ^^i}. ^71 15 S/cm-i: <£9X^. 



<45> [^AHl 6] 

<46> ^ ^.nfl sHH .sjL 7 )x>. #ufl» A}.-g-*V (3,4-1=1 *fl S : 
<47> aj-^l ^^ 3 oj] DMSO 100ml* 2,5-z]*L3.3--3A-' c ] d \M^*\t]3-m 
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^1020020077465 #^ ^*>: 2003/9/19 

3.0g4 H 3 P0 4 (85%) 12. 6m 11- $7}*M wV-g- 140°C^1 24*1 # -g-o> 

€£r°-3. fSSif 600m isf <=RH^i4B# ^-§-^.2- 

s. ^, ^7>s. 2^1^ m^tf. <^^h #^4 ofl^S. 3*1-31 43 

^, £2:^ JL^-*} #S1(3,4-^^^^1^A1^^.^1)1- ^s-^cf. o.40g-i: 

ol-i- 3gEjio. s n>-i-^A-] ^7l ^££1- ^4- 0.9 S/cm* ^^cf. 

<48> t^ofl 2,5-^^rS.El^^ A> ^nfl^HH 1 ^.^1^0.5. -R-71 

n H4" -f^tb ^#3. ^ 5fe ojcf. oj<2}- ;£oj -H£-*}ol # 
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1] 

£r«H (1) 

R 1°v PF>2 



A cM ^ ^, Ri 4 R 2 ^ °S ^i, Ci-C 4 <M ^>>m C!-C 4 n 

w. C!-C 4 ^m^l ^f, C1-C4 °^7)7\ 1,2-^1^^1, iE^r 

1,2-Al3£«!^^! Zlf- ^eh^ ^q-olji, x^r CI, Br I ^ 

2] 




(2) 
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3] 

*fl 1%H1 Si^H, #7) -g-Dfl^ C 6 -C 20 ^ *l U cHf £ #W ^fSH^fl-, ^3.® f"ff ^Sj-^dfc 

°fl3)-^, c 2 -C 2 o M, 6 M^, SE^r 1- ^EHSI o].g. S^JO 

4] 

3%H1 &°H, ^-71 -g-nfl ^ C 6 -C 20 ^ *1 £ l&SK^fl-fe- <&*HK 

Tfl^Rir °H1^, =£4^, ^Mfe, JfflBfe, ^A}^ ^E^, ^mfe cHl £5 )l^o1^ ) oflEfle 

nfll^-l^Efls, cliO^oflEfls, t^^xhCdioxane), (diglyme) , ^€31 

(diethylene glycol), cfl^^ #el#(EGH^, C 2 -C 2 o^ Mfi-, ^#^1 = 7fl<l£: ^Hl^ 
^(dimethylsulfoxide: DMSO), 0}^ = 7^1 <g^- N,N-tq ^Hif-o^l = (N,N-dimethyl formamide: 
DMF), N-^fl^oHlH^H = (NMAA), N,N-^ ofl ^o>aJeo>h1 s. (DMA) , N-^l^HS.3X|^.c,>trl JE.(NMPA) , 
N-^H^l-E]^^(N-methylpyrrolidinone: NMP)°-S^ , #7] -g-nfll- sr>i4 £^ # ^^j- 

[^T 1 * 5] 
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6] 

*fl 5%H1 9X°]*\, ^7} ^-ol^AV ^u)]^ -g-A><g ) oj-o^, ^<g, £<g ^o])Ai ^EH^ ^uj-o] 

-n, ^ofl^- oiAV, *W-<*^a]- ^d^^ ^M-°H, ^ 

HF, HC1, HBr , HI -FM^ #nfl^ 7^4^^ nj-ej-l-^oj] - ^ ? - 

Af-g.ig-.g- m^o S ^Rr #^El^.^^ 
7] 

*)] 6^H1 ^-71 # #nfl^ tfl-sJ-il-g-CBFa), <y^ ( HI, ^l-?-^-^, #e)^E]^l 

-g^H Aj^^l 5E^ # *>-§-^ ^ #^ei^°] *)1 

[^9^8- 8] 
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